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penetration, 239, 269, 277, 411, 451, 463, 
635 


cross-sectional area, 239 
force, 239 
long rod, 239, 307 
penetration criteria, 165 
penetration depth, 101, 165, 221, 239, 
307, 323, 343, 451, 693, 709 
penetration efficiency, 239 
penetration limit, 451 
penetration velocity, 463 
penetrator energy 
constant, 277 
perfect gas solutions, 343 
perfect gases, 343 
perforation, 221, 249, 343, 411, 729 
Fish-Summers, 221 
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performance, 277 
Perspex, 519 
petalling, 221 
phase transition, 69, 333, 441 
metal-nonmetal, 441 
plasma, 69, 441 
polymorphic, 585 
solid-solid, 69 
also see equation of state 
photodiodes, 173, 519 
photography, 389, 623 
color, 623 
exposure times, 623 
film, 623 
framing rate, 623 
high-speed, 389, 623 
in-flight, 371, 561 
lighting, 389, 623 
motion blur, 389 
single-frame, 389, 623 
streak, 623 
also see camera 
pi theorem, 61, 693 
piezoelectric ceramic, 663 
piezoelectric effect, 663 
piezoelectric gauge, 205, 371 
piezoresistive, 205 
piezoresistive gauges, 205, 389 
piezoresistive techniques, 205 
planetary cratering, 13, 493, 525, 569 
planetary impact, 13, 561 
planetary science, 1 
plasma, 1, 221,371, 381, 561, 635 
plasma accelerator, 371, 381, 561, 663 
plasma flow, 371, 381 
plasma phase transition, 69, 441 
plasmadynamic accelerator, 381 
plastic projectile, 709 
pl release, 603 
plastic strain rate, 33 
plastic work, 285 
plugging, 33 
point source limit, 343 
point source solution, 343 
polymeric film, 205 
polymorphic phase transition, 69, 423 
polyvinylidene fluoride film, 205 
porosity, 155 
porous materials, 69, 343, 543 
post processing, 423 
powder chamber, 181 
powder gun, 703 
power law, 343 
pressure 
impact, 709 
shear configuration, 205 
steady-state, 709 
pressure contour, 471 
pressure dependence, 603 
pressure equilibrium, 33 
pressure loading, 645 
pressure measurements, 69, 205 
also see gauge 
primary phase, 323 
Project Defender, 1 
projectile, 323 
aluminum alloy, 323 
armor piercing, 709 
cadmium, 645 
ceramic, 635 
chromium alloy, 323 
compact, 239, 307 
constant mass, 277 
CrNiMo, 323 
EFP, 681 
flattening, 239 
fragment simulating, 165, 709 
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glass, 381, 543 
hollow rod, 1 
ice, 493, 655 
iron, 277 
jet, 239 
lexan, 635 
long rod, 239, 307 
Misney-Schardin, 681 
molybdenum, 129 
multiple, 561, 703 
nylon, 423, 543, 729 
plastic, 709 
residual--see debris cloud 
rod, 101, 363 
rod-like, 101 
segmented, 1 
silicate, 13, 493 
small mass, 663 
spherical, 363, 577 
tantalum, 165 
tungsten, 323, 411, 595 
tungsten carbide, 307, 709 
uranium, 69, 709 
wax, 423 
also see aluminum projectile 
also see copper projectile 
also see lead projectile 
also see long rod 
also see shaped charge 
also see steel projectile, 635 
projectile density, 357, 709 
residual, 709 
projectile design, 635 
projectile detector, 663 
projectile diameter, 663 
projectile erosion--see erosion 
projectile hardness, 249 
projectile mass, 471 
projectile orientation, 509, 709 
projectile pattern, 703 
projectile properties, 709 
projectile shape, 101, 165, 471, 709 
residual, 709 
projectile strength, 709 
projectile velocity, 181, 357, 471, 561 
propel lant 
black powder, 181 
nitrocellulose, 181 
solid, 613 
propulsion technology, 1 
prototype, 693 
pseudo-viscosity pressure, 181 
pulsed power, 1 
pump tube, 181, 561 
pyrometry, 173, 205 
2 optical, 205 
471 


quadrilateral element, 411 
quartz--x-cut, 205 


radar, 371, 561 

radiation, 221 

radiation pyrometry, 173 

radiative loss, 595 

rail erosion, 635 

railgun, 1, 371, 635, 671 
Australian National University, 1, 671 
capacitor-driven, 671 
distributed energy, 635 
distributed energy store, 635 
electrothermal, 1 

EMACK, 671 

single-pulse, 635 

SUVAC, 671 


754 


two-stage, 1 

Vought, 635, 671 

also see accelerator 
Rand Symposium, 1 


rarefaction, 13, 181, 307 
also see expansion 
also see release 
also see shock decay 
also see stress wave attenuation 
also see unloading 
rate effects, 343, 603 
Rayleigh line, 155 
reaction 
intermetallic, 173 
recovery phase, 307, 323 
reference gun, 181 
release 
isentropic, 13 
also see expansion 
also see rarefaction 
also see shock decay 
also see stress wave attenuation 
also see unloading 
release isentrope, 129, 333, 441 
release profiles, 603 
release wave, 205 
replica scaling, 709 
residual debris, 249 
residual mass, 249 
also see debris cloud 
residual projectile, 709 
also see debris cloud 
residual rod, 323 
residual velocity, 709 
also see debris cloud 
reverse ballistic technique, 50i, 681 
rezoning, 33, 269, 423 
risetime, 483, 645 
electric charge, 663 
rock target, 543 
rockets, 181 
Rogowski coil, 635 
rotating mirror, 623 
round-off errors, 33 


sabot, 181, 561, 613, 635, 703 
Saha theory, 69, 333 
sand target, 543 
sapphire window, 173 
satellite 
Explorer II, 1 
Giotto, 561 
Keyhole-4 CORONA, 1 
Samos 3, 1 
Sputnik, 1 
saturated liquid curve, 129 
saturated vapor curve, 129 
scaling, 155, 343, 543, 569, 655, 693 
diameter, 221 
distortions, 693 
energy, 61, 155, 343 
impact velocity, 693 
momentum, 61, 155 
replica, 709 
size, 221 
size effects, 709 
strain rate effects, 693 
velocity, 61, 155 
also see modeling 
scaling law, 343, 451, 543 
scaling relations, 61 
power law, 451 
seals 
high pressure, 613 
second-order accurate, 33 
segmented rods, 1, 323, 709 
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Seigel's gun theory, 357 
self-forging fragment, 681 
self-similar solution, 343 
semi-infinite target, 307, 323, 709 
also see target 
separator rod, 703 
shadowgraph, 389, 561, 613, 623 
also see camera 
also see photography 
shaped charge, 239, 293, 463, 681 
biexplosive, 681 
hemispherical, 293 
inhibited, 681 
also see liner 
shaped charge accelerator, 681 
shaped charge jet, 1, 239, 285, 463 
shatter velocity, 709 
shear banding, 33 
shear disk, 181 
shear localization, 585 
shear mcedulus, 69, 603 
shear plug, 729 
shear-wave velocity, 205 
shield thickness--optimum, 221 
shielded targets 
see spaced targets 
shock ablation, 595 
shock chemistry, 173 
shock compaction, 69 
shock compression, 221, 441 
shock damage, 483 
shock decay, 155 
also see expansion 
also see rarefaction 
also see release 
also see stress wave attenuation 
also see unloading 
shock degradation, 165 
shock fitting, 423 
shock heating, 261, 645 
shock initiation, 471 
shock luminescence, 205 
shock melting, 441 
shock phase, 101 
shock pressure, 645 
shock pressures, 525 
shock profiles, 389, 603 
shock regime, 307 
shock stress measurements, 205 
shock temperature, 645 
shock velocity, 463 
shock viscosity, 33, 69 
shock wave, 69, 603 
shock wave propagation, 13 
shock wave visualization, 363 
shocks, 33, 307 
chemical reactions, 173 
numerical, 33 
shotgun technique, 703 
shutter tubes, 623 
side-on impact, 709 
Siegel's gun theory, 357 
silicate projectile, 13, 493 
similitude analysis, 61 
similitude theory, 423 
also see modeling 
also see scaling 
size effects, 709 
skew angle, 709 
skewed rods, 709 
skyscreen system, 519 
slave nodes, 111, 411 
also see slideline 
slave surface, 33 
slideline, 33, 423 
also see master surface 
sliding interface, 111, 269 
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SNC meteorites, 655 
soft sphere 

see equation of state 
solar panel, 561 
solid-solid transition, 69 
solid-state reactions, 173 
space colonization, 1 
space debris, 1, 371, 561, 613, 729 
space discretization, 33 
Space Patrol Active Defense, 1 
spaced targets, 101, 221, 249, 709 
also see bumper plate 
also see meteoroid bumper shield 


spall, 33, 269, 363, 483, 501, 509, 603, 
655 


surface, 483 
also see debris cloud 
spall ejecta, 655 
spall fracture, 307 
spall strength, 423 
spallation, 69, 221, 483, 501, 603, 729 
Melosh model, 483, 655 
surface, 221 
spark shadowgraph 
see shadowgraph 
spatial resolution, 423 
spectral radiance, 173 
split-Hopkinson pressure bar, 165 
stability, 285 
stagnation pressure, 645 
also see Bernoulli 
stagnation 
nonradiative, 595 
radiative, 595 
stand-off distance, 463, 595 
stand-off shield, 451, 595 
minimum mass, 451 
optimization, 451 
also see spaced targets 
statistical mechanics, 69 
see equation of state 
steady-state flow, 101, 307, 323 
steady-state regime, 101, 307 
steel 
projectile, 239, 249, 269, 307, 323, 
577, 635, 709 
rod, 585 
target, 69, 111, 239, 249, 269, 277, 
307, 323, 411, 423, 577, 635, 709 
storage inductor, 671 
storage requirements, 423 
strain hardening, 33 
strain localization, 585 
strain rate, 33, 493 
strain rate effects, 69, 603, 693 
strain-compensated gauge, 205, 389 
strategic defense, 1 
Strategic Defense Initiative, 1 
streak camera, 501, 623 
also see camera 
streak photography, 623 
strength effects, 33, 221, 239, 277, 307, 
323, 423, 693 
strength parameters, 343 
stress deviator, 33 
stress gauges, 463 
also see gauge 
stress wave attenuation, 13 
also see expansion 
also see rarefaction 
also see release 
also see shock decay 
also see unloading 
stress wave interference, 483 
strong shock regime, 155, 343 
structural failure, 129 
structural response, 129 
STAGS, 129 
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subcycling, 33, 423 
subpackaging, 423 
substantial derivative, 33 
surface boulders, 655 
surface damage, 729 
surface erosion, 269 

also see erosion 


tantalum yield strength, 69 
target 

acceleration of material, 239 

alluvium, 543 

aluminum oxide, 173 

brittle, 221 

cadmium, 645 

ceramic, 165 

clay, 543 

composite, 729 

finite thickness, 307 

glass, 221, 463 

homogeneous, 277 

iron, 381 

Kapton, 501 

molybdenum, 129 

multilayered, 101, 471 

multiple plates, 323 

nickle, 173 

nickle-aluminum, 173 

piezoelectric, 663 

rock, 543 

sand, 543 

thin, 101, 307, 343, 363, 577 

tungsten, 381 

uranium, 69 

wax, 423 

also see aluminum target 

also see copper target 

also see lead target 

also see meteroid bumper shield 

also see semi-infinite 

also see spaced targets 

also see steel target 
target hardness, 239 
target spacing, 709 
target viscosity, 239 
Tate model, 101, 165, 277 
temperature, 173 
temperature dependence, 603 
temperature measurements, 69, 205 
tensile cracks, 585 
tensile failure, 577, 585 
tensile strength, 69 
terrestrial impacts, 525 
tetrahedral element, 411 
thermal energy, 173 
thermal expansion--see expansion 
thermal flux, 693 
thermal softening, 33 
thermodynamic equilibrium, 129 
thickness effects, 577 
Thomas-Fermi-Dirac--see equation of state 
Thomas-Fermi--see equation of state 
Thunderbolt, 671 
Tillotson--see equation of state 
time integration, 33 
time of formation, 543 
time step, 33 
time to failure, 285 


total failure, 33 

total time derivative, 33 
tracer particles, 61, 293, 423 
transient cavities, 343 
transient crater, 543 
transient phase, 323 
transmitting boundaries, 423 
transverse motion, 205 
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traveling charge gun, 181 
triangular element, 411 
truncation errors, 33 
Tuler-Butcher model, 33 
tungsten carbide projectile, 307, 709 
tungsten 

projectile, 323, 411, 595 

target, 381 

yield strength, 69 
two-phase flow, 333 
two-phase region, 129, 333 


ultrasonic testing, 729 
unloading, 69, 645 
also see expansion 
also see rarefaction 
also see release 
also see shock. decay 
also stress wave attenuation 
uranium 
equation of state, 603 
projectile, 69, 709 
target, 69 


valve tube, 181 
van der Waal loops, 69, 333 
vapor, 129, 221 
vapor cloud, 655 
vapor dome, 645 
vaporization, 13, 69, 129, 221, 307, 333, 
423, 441, 451, 569, 585, 595, 645 
complete, 585 
incipient, 13, 129, 585 
scaling, 693 
tungsten, 595 
also see equation of state 
vectorization, 423 
velocity 
debris cloud, 451 
optimum, 277 
shear-wave, 205 
velocity doubling, 483 
velocity effects, 577 
velocity gauge 
particle, 205 
velocity loss, 709 
velocity measurement, 205, 357, 371, 381, 
01, 519, 561, 613, 635 
also see gauge 
also see interferometer 
velocity scaling, 61, 155 
virtual memory, 423 
VISAR, 205, 389 
viscosity, 261 
keystone, 33, L1l 
Newtonian, 423 
shock, 33, 69 
target, 239 
also see artificial viscosity 
viscous stress, 33 
visco-plastic, 33 
volume fraction, 261 
von Mises yield stress, 33 


water, 261 
water impact, 543 
wave attenuatic? 
see stress wave attenuation 
wave profile, 61 
wax 
projectile, 423 
target, 423 
welding, 1 
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window 

Kevlar, 501 

PMMA, 205 

saphire, 205 

sapphire, 173 
witness plate 

see spaced targets 
work hardening, 603 


X-rays 
see flash X-rays 


yaw, 249, 509 
yield strength, 69, 603 
aluminum, 69 
beryllium, 69 
copper, 69 
tantalum, 69 
tungsten, 69 
yield stress, 33 
yielding, 165 
ytterbium gauge, 205, 389 


zero-Kelvin curve, 441 
also see cold compression 
isotherm, 69, 333, 441 
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